G protein activation inhibits amiloride-blockable highly selective sodium channels in A6 cells.
Single-channel methods were used to examine the regulation of amiloride-blockable highly selective sodium channels by guanine nucleotide-binding proteins (G proteins). A6 cells (a renal cell line derived from Xenopus laevis kidney) were cultured on permeable collagen films, and patch recordings were made from the apical membranes of confluent cells. The predominant channel in the apical membranes is a highly selective, 4-pS, amiloride-blockable sodium channel (the Na(+)-to-K+ permeability ratio is > 30). In inside-out patches, application to the cytosolic surface of guanosine-5'-O-(2-thiodiphosphate) (GDP beta S), which deactivates G proteins, increased sodium channel activity. GDP beta S produced a sevenfold increase in channel activity. In contrast, GTP and guanosine-5'-O-(3-thiotriphosphate) (GTP gamma S) decreased sodium channel activity to about one-twentieth of the untreated value. The effect of GTP (but not GTP gamma S) was reversible. In cell-attached patches, a 3- to 4-h exposure of the apical membrane to pertussis toxin (PTX) increased the mean open time of sodium channels approximately 2.7 times and the open probability approximately 1.6-fold, but pretreatment of apical membranes with cholera toxin (250 ng/ml) for 3-4 h had no effect on open probability or mean open time. These results imply that a PTX-sensitive G protein regulates amiloride-blockable highly selective sodium channels in the apical membranes of A6 cells and that the G protein in a GTP-bound, activated state inhibits sodium channel activity.